Tissue-specific disruption of rhythmic expression of Dec1 and Dec2 in clock mutant mice.
DEC1 and DEC2-basic helix-loop-helix transcription factors-exhibit a circadian expression in the suprachiasmatic nucleus and other peripheral tissues and seem to play roles in regulating the mammalian circadian rhythm by suppressing the CLOCK/BMAL1-activated promoters of Per1, Dec1, and Dec2. The authors present data on the expression patterns of mRNA for Dec1, Dec2, Per2, Dbp, and Npas2 in various tissues of wild-type and homozygous Clock mutant mice (Clock/Clock). The Clock mutation resulted in extreme reduction of Dec1 expression in kidney, heart, and skeletal muscle but not in liver, whereas it strongly repressed Dec2 expression in liver, kidney, and heart, while Dec2 expression in skeletal muscle remained rhythmic. Per2 also showed the tissue-dependent disruption of the rhythmicity by Clock mutation, whereas rhythmic expression of Dbp in Clock mutant mice disappeared in all tissues examined. Npas2, a structurally and functionally related gene to Clock, showed significant levels of expression in the liver and kidney with a robust rhythmicity, which was also affected by Clock mutation. These marked changes in the Dec1 and Dec2 expression, as well as in the Per2, Dbp, and Npas2 expression in the periphery by Clock mutation, indicated that CLOCK plays a major role in the expression of these genes in most tissues. However, circadian expression of Dec1 in liver and kidney and that of Dec2 in skeletal muscle of Clock mutant mice suggested that CLOCK-independent circadian regulation operates in some tissues.